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ABSTRACT: Using the properties of spaﬁi.and vecter potenm

L

tials the equation of dimensions has been de-
duced. Next .the equation of dimensions has been
generalized for the case of the collesctive ex~
citatiens, The equation of dimensions has bheen
deduced. fer a loop. The general structure of
the equation of objects has heen obtained from
the equation of dimension for the next excita-
tion and from the equatian of dimension far

a loop, toe. Postulating the analogical shape
of the equation aof field permitted to obtain
it and it has proved the convergence of its
members.

Introduction.

1.1 In the work [1] author deduced the mass-charge equa-

tion and Dirac~Einstein equation unifying interaetins
and quantizing gravitation. These equation with ge-
neralized Londons' equation [2] mass of which was
exchanged by matrix of complex mass create the des-
ceiption of foundations of Nature. Simultaneously the
equations describing objects and fields lack. This
gap should be eliminated by this werk.
Simultaneously one should refer to E.Witten's [3,4],
As Ashtekar's [S] , Med. Duff's [6,7], Y.Bars*® [8]
and by others describing in turn strings, loops ,
membranes and configurations of fields,

First such attempt has been undertaken by the authar
in the werk [9]. This work is cantinuation of that

research.
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1.2 Let*s introduce vector Lr expressed by the formula

—

% s B l.aading vectar, im each point of the space.

This way the veetor space arises,
In this space she equation is walid:

=t

Fot S + gred S = D (1)
o - orientated dimension.
This equatiaon means that rotation-like and gradient-
like potentials are added creating dimension. Rot S
corresponds with loep and EFEE.§‘¢urraspunda with
string, warmhole, hair ete. Qrientation of dimensians
is consistent with direction of eirculation of loop
with the sense of axis of dimension.
Let's introduce the orientation of space as lattice
with determined direction of cireulation of each mesh
in the consistent way for each mesh.
tha space is made of unerientated lattice and an abe—
Ject is made of orintated lattice, whose contribution
ta circulation of neighbouring meshes are canceled

( fig 1. ) and the contribution on the border remains.
This way the objects arised from the space.

Figure 1.

For such orientated space the equation is wvalid:
rot g;r + grad S, = O (2)

0 - ohjects

Rot E;r there are loops of orientated structure

Grad §,, there are tubes of oriented structure .
Let's introduce in each point the ecircle with the
centre at this point and radius tending to zero with
determined direction of circulation identival far each
such. circle. Let's natice that linear ( vector-like)
relation and circle-like relation are mutually comple-
mentary and the circle create the lattice.



It means that:

mc§+.§'nr;+gﬁ_aﬁt's'a§nri-ﬁ+ﬁ (2)
which formally corresponds with adding of sides of
the equations (1) and (2).

This equation is valid for any dimension, for any
steucture, for any space with any number of dimen-
siaons, for structures with any nomber of dimensions.
D and O are added which means the affinity of

these both beings, the rolled dimension is a loop,
the dimension direct is a string.

The penetration of space and structure is deseribed
by vectaor sun.§l+_§;=. Let's take Euclidean space.
The Cartesian coordinate system must be in it.

With each dimension the coordinate axis is connected,
it is gradient.

Each line parallel to axis is gradient,tee. We ha-
ve the sum or even integral of gradients and it is
g2a im the case of each dimension.,

Let's take the dimension rolled into ring. Here .
gradient disappears and raotation is nonzero.

The space loop is rotation and it doesn't differ
from dimension and it is an objsct, so the conver-—
sion of members of the right side of equation (3)
is implicated.

For the loop the equation is wvalid:

= -

rot O = 0 : (4)
Simultaneously, the space is woven frem loops, so we
have the sum of rotations. Rotations of space-loops
are. weaving into the space, which is a structure and
has dimensions.

In. the string the gradient is connected with each
nonsliting line existingin a beam. The sum is taken
from all such lines.

The string may be built of loop when it has more
than. one dimension. The the contribution from the

loop-rotation member appears.
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The generalized rotation has the shape:

2E IF
Kkl ks
Siklm | —— - i
Bxﬂ Bxl

and the sum with k and for each m,l.

Gradient is generalized in the natural way as E —jl-in
n an

IL The complexity of particles and field.

2.1 The following gradation of particles and field exists.
We have the particles of unempty vacuum whose the
vector potential corresponds with the elementary
particles excited from unempty vacuum, which corres=-
pond in turn with derivatives of potential; partic~
les being the collective excitations of elementary
partieles ( plasmons, magnons ) which correspond to
the derivative of electric field ( in magnetic re-
resonance )., This pyramid has no end.

Lt corresponds with the situation, in whiech in tha
ficst member of equation (1) one rotatiom may act
on another rotation and may be acted on by the next
rotation and the next.

The ficst member has the shape:

Jotrot...rot, S
=1 -

and the second:

{graddiv)...(graddiv),s

o
m

Eash derivative corresponds with the next step of
composition.

The space can be superposition of many fields which
have topologieal character,
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When the currant flows we have j = grad@|R and

Tn rotd and B = rotA. So we have both gradient of
certain field and rotatiom of the othar.

Tha celumn of loops with common axis and deereasing
radius gives rotation (loops) and gradient (decrease
of radius).

The retation of eristal lattige is equal with just
this cristal lattice, becouse the cristal lattice

is huilt of deformed unorientated loops.

— —_— =

Rot rot S is loop of loop and rot rot rot S is the
three times storeyed loop structure.

) One can construct loops in three dimen-
sions. Let's consider three loops in-
scribed in three adhering walls of a
Fig.2 cube, which have a common poin%.

Let's consider next three tubes,whose
cross-section are these loops. The in-
tersection of these tubes is a three-—
dimensional loop. Analogically tka
n~dimensioenal loopmay be defined, and

Fig.3 nciﬂntating vector in n + 1 dimension.

=l
The expression Zrnt G = 0 means that lattice is

built of loops and of other superloops which have

AP loop character.

The string is the sum of an infinmite number of loops, so
as rotation .and gradient along the string line

and the constant component toa ( resulted from the
integration of gradient ) . If the string is a tube,
each its line may be presented as the sum of loops.

If the string is a half plane,
which is erea: d by the steing
in gime dimension,this string
may be built of thres-dimensio-
_ nal loops touching with the la-
Figure 4 teral walls to this half-string.




LLL Equation of objects.

From. the consideration introduced in .the previous
chepter the conclusion is resulted that. each object
may be built of m~dimensional.loops. Each such loop
may be built of two dimensional loops. For she rwo-
dimensiomal loops an equation (4) is walid, which
in these circumstances obtains the shape:

};’_, 2°6-3 (5)

An object.is a loop, a p-brane, a string, a black-
hole and a field and any its derivative. A genera-—
lized object is an object and a field created by
itself. Such object is for example a topologieal
knot.

In the composition of the object its initial layer
is taken, which. is differentiated. So, to create it
again the first derivative must be integmated. It
can be generalized for the series of integrals,

So we obtain the equation:

;[—IBHE+HZ|_} g"‘{hﬁ (6)

We managed to write the features of field and fun-
damensal objects,using easy symbols.
An. cbject can be presented as the sum of integrals
and.derivatives by many possible means. We have to.
take the sum of all possible compositions of integ-
rals and derivatives describing the object in pur-
pose to obtain a complete picture of objects.
Equation (6) may be generalized taking under consi-
deration the mixed memberss;

D

nyd 1,]

'a" L - —-
5 dyj a = Q (Z)
*i




iv

This equation contains the extreme members written
earlier in equation (6) teo and it is the most gene~
ral shape af equation of objects. Equation of objects
describes in all dimensions the transformation of =—
certain objects into athers with the deformation

of all primary objects, too. Equation of ochjects
describes bubbles, bubbling universes, mitosis of
universe, blind branch of universe, Megauniwverse.

Equation of fields

This equation is obtained from the postulate that.
derivatives and imtegrals don't change the mathe~
matieal expression of field

V6 ~ G* ; SEd’EHG"

~ means identity with the coefficient.
In. the equation (7) we replace the integrals and
derivatives by the function of field G:

Gd = 0 (8)
There is. the conjugation field-source, for example
a supermembrane-supergravitational field.
Let's create the series of G dependent on the field G.

n
n. hﬁ A
E a,g + — + lng + C + E Ehif lngdg | C =0

nen. nen & nenN

This equation fulfils the condition that integral
and derivative of field part give the same expressions
Separating the field from the object we have:

Z— + lng + C* +Z CHE Slngdg‘:‘;dg=i

“5“ nen. nen - Ak n

and s8t.last:

g™ * g lngdge..dg =
:E: 2 ZE:: M et

neN nei
ne Nujo}
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Generally g is a complex. number, lng is determiped
for g negative. The members of integrals of natural
logarithm countermand divergences with suitable choice
of coeffcient and are again responsible for creation

the members 3‘—“ » when we take their derivative. The

constant intggral is changed during integration inte
linear member, but the integral creates the constant
again during the integration which conserwves the
shape of field expression.

We transform each member of natural logarithm integ-
ral into power series of g. Then there is the coeffi-
cient at gk' compare (9).

(s Tewe)

a, may be chosen this way that the bracket is equal

zero becouse the sum Z"udkm gives certain finite
— .

n
f

A

umber, becouse the number of members of series is

inite, what is seen next:
Ilnx = anx"
R
Slnx dXes.dx, = Fn N+ g
. l':l- . A
A m. (nel)e.(nej)

If j>k then for every n. there isn't contribution

to coefficient at g_h. We will prove analogically

the lack of divergence of mambersllz « he integral
g

member is joimed into. series nf—1E .
g~
1
ey S_“Klng dg...dg = Z 9 n —
i 3
\ , ke n
k

t the n-th. member the coefficient stands

hn + E Ekdkn

n
k€n -
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The sum in the round bracket has finite number of
members, so it is finite foer every n. We may choo-
se bhhau that the square bracket is equal zero.

So. we have the series of coefficients convergent
when g — Q and more in the point y = 0 we have an.

indefinite symbul-ﬁ:which has change to give constant.

In the equation (9) coefficients a, and hn are fun-
ctions of coefficients C . Equation (9) can be sol-

solved this way that one gives the coefficients =

and finds field g or vice wersa. g may be any dimen-
sional matrix, for example matrix representing met~
ric tensor in general relativity, If g is matrix,
the coefficients are matrices too. For the tangled
configuration of field, the integral member of equa=
tion (9) is responsible.
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